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5С7731С Platform Key Features 


General Introduction КРУЗ SPREADTRUM' 


1. Platform Features 
> MCU Subsystem 


° Quad-core ARM Cortex™ A7MP processor, up to 1.2GHz 

° 32 KB L1 I-cache and 32 KB L1 D-cache, 512KB L2 cache 

° 60 KB on-chip RAM 

° Support DVFS technology with voltage ranging from 0.9V to 
1.2V 

> External Memory Interface 

° Support eMMC 4.5 


. Support LPDDR2, LPDDR3 
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> Peripheral and Connectivity Interfaces 


. Support tri-SIM cards, both 1.8 V and 2.8 V devices, Support 
SIM/USIM 

° Support 2 SDIO 3.0 

° Support USB 2.0 High speed 

° Support 5 UARTs 

° Support SPI, support both master and slave, support 3-wire SPI, 
4- wire SPI 

and synchronous SPI 

° Support IIS( PCM), for audio codec connection 

° Support 3-column x 3-row keypad with internal pull-up 
resistors 

° Support GPIO keypad 

° Five I2C interfaces 

. More than 200 GPIO pins 

° Four PWM outputs 


° Support 2-pair digital MICs 
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» WCDMA/HSDPA/HSUPA Baseband 


» TD-SCDMA/HSDPA/HSUPA Baseband 


» GSM/GPRS/EDGE Baseband 


General Introduction (СЗ SPREADTRUM 


3.Multimedia Features 


> LCD Display 
Integrated MIPI DSI ,Supports panel resolution up to 
WxGA(1280x800) 


> 3D Graphics 

° Support OpenGL ES1.1/1.2/2.0 3D graphic 
° Support OpenVG 1.1 

° Up to 50M Tris/s, 921MPix/s @ 512Mhz 
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> Image Sensor Interface 

° Support JPEG image sensor sizes up to ЗМ pixels 

* Support YUV image sensor sizes up to 8M pixels 

* Support raw-RGB image sensor sizes up to 13M pixels 

* Support image sensor data YCbCr, and JPEG format, support both 
CCIR601 and CCIR 656 

* Integrated MIPI CSI, support 
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> Мідео Соаес 
e Н.264 encoder for Baseline Profile upto Level 3.1 1080p 30fps 
e MPEG4 encoder for Simple Profile upto 1080р 30fps 


e H.264 decoder for Baseline Profile, Main Profile and High Profile upto 
Level 4.1 1080p 30fps 


e Н.264 stereo decoding 720p 30fps 

e MPEG4A decoder for Simple Profile, Advanced Simple Profile upto 1080р 
30fps 

e H.263 decoder for Baseline profile upto 1080p 30fps 

• Real video decoder for profilr 8/9/10 upto 1080p 30fps 

e VCI decoder for simple profile, main profile upto high level 1080p 
30fps 

e VP8 decoder for upto 1080p 30fps 


* Multiple codec: supports up to 1 decoding and lencoding processes 
simultaneously, each process can have a different format 


° Support H.264 HP encoding 
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° 13.3 mm x 12.1 mm x 0.90 mm 600-ball, 0.4 mm pitch fCVFBGA 
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° 3.3 mm x 3.3 mm x 0.56 mm 49-ball, 0.4 mm pitch eWLB 
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BB Design Notes 


ВВ Design Notes---Clock 


@ Clock description 


SC7731C 
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€ Interface 
MCSIO СІКР 
MCSIO_CLKN 
MCSIO_DPO 
MCSIO_ DNO 
MCSIO DP1 
MCSIO DN1 
MCSIO DP2 
MCSIO DN2 
MCSIO DP3 
MCSIO DN3 
MCSI1 CLKP 
MCSI1 CLKN 
MCSI1 DPO 
MCSI1 DNO 
MCSI1 DP1 
MCSI1 DN1 


— Support only MIPI CSI interface (maximum bit rate 


of 1Gbps per lane) 


— Both front camera and back camera use MIPI CSI 


interface, support a 4 data-lane MIPI CSI and a 2 
data-lane MIPI CSI 


CAMCLK 


CMRSTO 
CMRST1 
CMPDO 
CMPD1 
SCLO 
SDAO 
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e BBSide 
— Note: reserved NC pull-up resistor at the I2C interface 


МС510 DATAPO MCSI_DATAPO 
MCSIO_DATANO kis МС5І DATANO 
МС510 DATAP1 A19 MCSI_DATAP1 
MCSIO_DATAN1 A19 MCSI_DATAN1 


рнуо | МСЗІО РАТАР2 | C21 NC 
MCSIO_DATAN2 B22 NC 
MCSO РАТАРЗ АЗ NC e): zg = ya 
MCSIO DATAN3 А22 NC E. Sida sa надан 
MCSI0_CLKP C20 MCSI_CLKP 41 
MCSIO_CLKN B20 MCSI, CLKN ES aine = ze 
МС5І1 DATAPO А15  MCSI1 DATAPO == "nid 
МС5І1 DATANO А14 МС5І1 DATANO Was "р 
puy, | MCSHLDATAPI | С17  MCSILDATAPÀ о al. 
MCSH, DATAN1 C16 МС511 DATANÍ || | = 4 шо 
MCSI1, CLKP B15 MCSI1, CLKP 
MCSI1, CLKN B16 | | MCSIi CLKN 
SCLO C24 І2СО SCL 
SDAO E23 І2С0 SDA 
CMMCLK B23 MCLK 
CMRST C23 RST 
CCIR 
CMPDO D23 PWDNO 
CMPD1 D22 PWDN1 


BB Design Notes---Camera 3/5 ҚИЗ SPREADTRUM' 


e Camera Side. 


- EMI filters (сап be replaced by 10ohm resistor) are needed for better RF performance [1] 


— Recommend to reserve test point in MCLK, RST for Camera debug [2] 
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ВВ Design Notes---Camera 4/5 


e POWER Consideration 
— VDDCAMD: Core power of camera module. 
— VCCCAMIO: I/O power of camera module. 
— VCCCAMMOT : Auto focus (AF) power of camera module. 


— Check the power level and current requirement of your selected camera and compare 
with the following table 


Parameter Comments 

General CAMA LDO (VDDCAMA) 

Status after reset Off 

Application Supply for external CAM 

Output Voltage 1.8 — 3.3V, 10mV/step, 2.8V output default. 
Output Current 150 

LDO for Camera Core (VDDCAMD) 


Status after reset Off 

Application Camera core 

Output Voltage 1.2 - 1.8V, 6.25mV/step, 1.5V output default. 
Output Current 150 

LDO for Camera IO (VDDCAMIO) 


Status after reset Off 


Application Camera iO 
Output Voltage 1.2 - 1.8V, 6.25mV/step, 1.8V output м 


Output Current [200 тА 
LDO тог Camera auto focus МОТ (VDDCAMMOT) | 
Status after reset Off 

Application Camera Auto focus MOT | 
Output Voltage 1.8 — 3.3V, 10mV/step, 2.8V output default. № 

Оиїриї Сиггепі | 100 | | | тА 
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e POWER Consideration 
— VDDCAMA: Analog power of camera module. 


— Some sensor is sensitive to VDDCAMA' s power quality, and reserve a RC low pass filter 
on VDDCAMA is strongly recommended 

- The larger the capacitor, the lower the Зав bandwidth, and the better the RC low pass 
filter performance 


— Larger than 4.7uf is recommended for VDDCAMA 


= >> убосаммот -AFVDD_2.8V · - 
28 Ф шіл AA >> уррсамљ . .AVDD. 2.8V 
27 > voocaMio - ТОМОР 1.8М 
26 ф > 0 Je VDBCAMCORE - -DVDD 1.2V 
25 б I 
24 CAM-SCL: [10,15] 
23 CAM-SDA: [10,15]. - 
22 
кеу * 
20 
18 
Ф [> САМО СЬКОМ [10] 
[> camo: ck p [10] 
а І - А : : Як E 
Е = 
8 а 
id e ла]. s . T5130 T5131 . 
о о 2: "P Я 
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Chip Module 
e МІРІ DSI module power at MDSI AVDD, 1V8 supply 


Support both MIPI command mode and video mode 
MIPI DSI module power at MDSI AVDD, 1V8 supply 
LCM control signal use GPIO powered by VIO1 
Supports panel resolution up to WxGA(1280x800) 


Only support MIPI DSI, Two D-phy data lanes. Data rate up to 1Gbps each lane 
Do not support MCU I/F, RGB I/F 


Support YUV422/YUV420/YUV400/RGB888/RGB565/RGB666/RGB555/PACK data 
format in image layer 


BB Design Notes---LCM 2/4 КИЗ5РЕЕАОТРИМ 
e DSIInterface ВВ Side 
— Support 2data lanes 
- The sequence of lane can’ t be exchanged 
— Bitrate of each lane is up to 1Gbps 


MDSI DATANO [ 2 MDSI DATAO М [10] 

LCD RSTN AH25 LCM. RSTN а 

LCD_FMARK AJ25 LCM_FMARK 3 MDSI РАТАРІ [> ирбт DATAL P [10] 
MDSI. ОАТАР 0 АЈ24 MDSI. DATAPO E ЫТАН Г МОЗАИЦИ. nol 
МОЗІ DATAN 0 AK24 MDSI_DATANO —ÁÀ tex кою йй 
Мр5! ОАТАР 1 АЈ21 MDSI_DATAP1 nite Басы: du 
MDSI. DATAN 1 ^J22 MDSI_DATAN1 : EM 

MDSI CLK P АН24 MDSI_CLKP 


MDSI_CLK_N AH23 MDSI_CLKN 


BB Design Notes---LCM 3/4 ЦЗ SPREADTRUM' 


e DSIInterface LCM Side 
— MIPI differential lines should be routed as 
100оһт impedance 
— MIPItraces must be shielded by GND in PCB 
layout 
— Theresistor array series in Data and CIk lane is 
necessary for normal RF performance 


- EMI filters are needed for better RF 


performance 
— The power for VDDIO should be same as VIO1 
— If need other control interface, ple: см урр 2.8v LCM IOVDD 1.8V 
bords cd 
MDSI DATAL3:0] = rn г E 
MDSI CLK E 2. pedi a i ћ el 
Ф š s S AVA sut > ich р] 4 
я 14,10] ісі кізе <—} i P Тісі ВТ (4, 10] = 
Bp QUPD а (МІРІ) i i Pike only has 2 date lanes. " ы ii 1 
LCD RSTN 1 Т. oe i s й 1 нием | 
LCD FMARK Do] тсй літо по [ 4 я * di» 
== 


Block diagram 
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e Recommend to use series backlight LED 


Reverse voltage of the schottky 
diode should be 40V at least. 


УВАТ 


| ЕВ4100 4TÜohme100MHz 500mji 


> ШСМ LED* [10] 


кесін іі Rated voltage 2-50У 
6 vy ud ХК ог X7R 


5 


= 
Н 
© 
С4106 luF Ф 
C4107 100рЕ Ф 


| C4104 [ire 


> : ] LCM_LED- [10] 


| | Пей-0. 2V/S5ohm=40mA 


This resistor is setting the output current. 


| HELSA дл 
| 
| 

| а AAS @ 


Рау attention to rated current. 


GPIO with PWM function are used to control 
the external backlight IC. 

For more design guide about external backlight IC, consult your backlight IC 

manufacturer or refer to the datasheet. 


ВВ Design Моїе5---СТР 1/3 (С $РВЕАОТРИМ` 


ІСІ апа EXTINTO, EXTINT1 of VIO2V8 power domain are dedicated for CTP use 
Do not choose other І2С and арго for СТР 

Connect VIO28 (pin J12) to VDD1V8 for 1.8V CTP IO interface [1] 

Connect VIO28 (pin J12) to VDD2V8 for 2.8V CTP IO interface [1] 


[> crP.sc. [10] 
-С > СТР 50А [10] 


[ > СТР RST [10] 
( ] СТР ІКТ [10] 


VDD2V8 


| CM 
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BB IO power need to keep uniformity with CTP IO power 


When СТР IO voltage is 1.8V ,VDD2V8 need change to VDD1V8 


СТР 5а. [10] 


— > CIP.sDA [10] 
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КИЗ $РВЕАОТВИМ` 


Schematic Design For cost down, replacing TVS4100 with MLV is feasible 


VDD2V8 


14107 
СОН-ЕРС-196243-06041-3 
e—e 
[4] crP INT <} % мїоол A A 510 
[4] СТР Ат | | : BLO A д 310 
Е [4] стр sDA | | * LO 
Е [4] cTP_seL мил ДА 10 
8 N 
8 
=| = 
x è 
š 2 
= 
š 
Ë З пк Pu ёл 8 
20050505 
а a E E 


510 ohm and 100 ohm in series could improve the 
ESD performance and limit the current on CTP 
signal 
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ө Feature Description 

- Support Keypad matrix mode(3x3)(Figure1) and GPIO mode(Figure2) 

- Compared to traditional keypad matrix mode, GPIO mode could save one signal and one TVS 
— Support 2-Key 7S Reset апа 1-Key 7S Reset 


Power Key 
Power Key екіні 
РВІМТ : 
= Моште- Кеу 
= Моште- Кеу 
Кеуіп0 | I Keyout0 Keyin0 


Volume+ Key Volume+ Key 


Figure 1 matrix mode Figure 2 GPIO mode 


ВВ Design Notes---KEYPAD 2/3 КРЗ5РЕЕАОТВИМ: 


ө USB Download 
For traditional mode, press keyin0+keyout0 to make phone boot from USB 


For GPIO mode, Press KEYIN0 to GND at power up will make phone boot from USB 


ө GPIO Mode 
For GPIO mode, only KEYINO~KEYIN2 апа EXTRSTN could be selected as GPIO mode KEY 
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ө 2key and 1key 7S Reset 
—  2key7Sreset 
Press EXTRSTN and PBINT at the same time longer than 7S can trigger a hardware or software(configurate 
by software)reset 
— 1Кеу75 reset(default setting) 


Press PBINT 7S can reset 


Note: pressing time threshold can be set as follows, default 7S 


PBINT 7S RST T The power key long pressing time threshold: 
HRESHOLD . 
125 
: 3S 
5S 
7S 


0 
1: 
2: 
3: 
4: 
5: 
6: 
7: 
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€ Feature Description 
— 5С7731С chip support 3 SIM ports, support both ЗУ and 1.8V SIM сага. For now only SIMO and SIM1 could 
be supported by platform software 


— Single card design use SIMO card interface 


— Dual card design use SIMO and SIM1 card interface 


BB Design Notes---SIM Саға 2/3 EAR SPREADTRUM 


@ SIM Card Power 
— Place at least ІЧҒ cap near VDDSIM at SIM card side 
— Place at least a O.1uF cap near VDDSIM at BB side 


VSIMO(AK3) 
VSIM1(AH2) 


$C7731C(BB Chip) 


Place at least 0.1uf cap near BB power ріп 
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—  SIMCLK should be well shielded with GND 

— Reserve or delete MLV or TVS for ESD performance according to ESD test result 

— Place SIM Card far away from antenna(more than 2cm is suggest) to avoid RF interfere 

— The SIM card socket should be connected well to system GND 

— Route SIMDA/RST/SIMCLK far away from large current signal(like VBAT) or RF emission zone 


\ = 3 У“ 
Place at least 1uf cap near card slot d 


Reserve MLV Protect Device according to your RF desense 
requirement 


ВВ Design Notes---LVDS 1/2 (Е SPREADTRUM 


— РІКЕ use LVDS to relpace Traditional IQ channel 
traditional IQ channel 
— Мах bit rate of LVDS 


channel is about 1040bps 
== 


LVDS data path diagram 


— Using 8b/10b coding BB(SC7731 
C) 


RF(SR3533 
S) 


€ BB Side LVDS related pin € RFSide LVDS related pin net 
net 


LVDS ULP LVDS ULP `, 
LVDS ULN LVDS ULN 


LVDS DLP LVDS DLP 
LVDS DLN LVDS DLN These net are 
LVDS ВЕХТ LVDS ADC ON recommended to 
LVDS АРС ON LVDS DAC ON int f 
Ms Азон кану reserve test point for 
if = EB CUM debug purpose 


ЭРТ СЕК ЗРІ ОАТА 
ЗРІ ОАТА 


ВВ Design Notes---LVDS 2/2 EAR SPREADTRUM 


— Place at least а 2.2uf cap and a 0.Лиї cap near pin AVDD BB(Y12) 


— Power net of AVDD BB should be well shielded from interfere signal(clock, noise 
source and etc.) 


BB(SC7731C 
) 


— Recommend to reserve R1 and R2 for debug purpose, place R1 near RF transceiver, and place R2 
near BB chip 


— Route LVDS signal in differential pair, impedance control is recommended at 100оһт + 10% 


— Route uplink channel and downlink channel at least 2 width line distance to reduce the crosstalk 


—  CLK32M output of the RF chip should be well shielded to reduce clock jitter 


ВВ Design Notes---I2C 1/2 


@ Interface Description 


- SC7731Cintegrate 5 I2C interfaces 


VIO18(1V8 Default) 


(С $РВЕАОТВИМ` 


5Р5СВС2 8Х IIC 


VIO28(2V8 Default) 


SPZTRKD28LC30X1H 


VIO18(1V8 Default) 


SPSCBC2, 8X IIC 


VIO18(1V8 Default) 


SPSCBC2 8X 


VSIM2(1V8 Default) 


€ 12C Design Note 


— SCL must be shielding with GND 


SPZTRKD28LC30X1H 
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ө [2С Power Domain 
- I2C4 power domain could be configrated as 1.8М or 2.8V for different applications 


- Check the pad driving level(setting by software), ie, when VSIM2 use VDD1V8,[VS7M2 ms] 
must set to 0 


VIO SIM2 ms [19] RAN 1'hO VIO. SIM2 domain pad driving level: 
0: 1.8V 
1: 3.3V 


€ 12C Pull up resistor selection 


—  |2C pull up resistor could be set as 4.7K/20K(SPZTRKD28LC30X1H PAD), 1.8K/20K(SPSCBC2 8Х ІІС PAD) 
,A.7K/20K(SPSCBC2 8X PAD), please choose the suitable pull up resistor for different peripheral 
requirement 

—  |2C pull up resistor value could Бе set by [PIN NAME wpus](bit12) and [PIN NAME func wpu](bit7) of 
[Other Pin Control Register] 


0 1 4.7K 20K 20K 
1 O 20K / / 
1 1 / 1.8K 4.7K 


ВВ Design Notes--- GPIO selection 1/4 EAR SPREADTRUM' 


e Power Consideration 


- Choose GPIO with suitable power domain of IO supply for application. Make sure the IO 
level wouldn' t exceed the scope of the power SPEC. 


Input voltage on 1.8V domain digital input 
Input voltage on 3V domain digital input 
Input voltage on 1.8V domain analog input 
V A : 
V 


Input voltage on 2.8V domain analog input 


Maximum ESD stress voltage, Human Body Model, any 
pin to any supply pin, either polarity or any pin to all 

metus. non-supply pins together, either polarity. Three stresses 
maximum. 


Maximum DC Input current for any non-supply pin 
Ambient temperature 
Storage temperature 


ВВ Design Notes--- GPIO selection 2/4 (СЗ SPREADTRUM 


e AUX СК selection 
- Some СРО could be multiplexed with AUX сік output, please choose suitable pin for CLK 

output need 
GPIO209 
GPIO214 
GPIO173 


AON_CGM_CFG 


Field Name Type Reset Description 
Value 
PROBE_CKG_DI | [31:28] |“ A Probe Clock Division Configure. Clock division 
V 


AUX2_CKG_DIV | [27:24] Aux2 Clock Division Configure. configuration 
AUX1_CKG_DIV | [23:20] Aux1 Clock Division Configure. = 
AUX0_CKG_DIV | [19:16] Aux0 Clock Division Configure. 

R 


PROBE CKG SE | [15:12] МУ ame as Аих0 Оейпіайоп except 451010 
L 


AUX2 CKG SEL | [11: 8] LEM Same as Аих0 Definiation except 4'b1010. 
AUX1.CKG SEL Same as Аих0 Definiation except 4'b1010. 


| Aux0 Clock Source Selection: 
40000: 32K Clock source 
4'b0001 : 26M (RFO) 
4'b0010 : 26M (RF1) selection 
4'b0011:48M (TDPLL/32) 
4'b0100 : 52M (CPLL/12) 
4'b0101 : 51.2M (WPLL/18) 
H 


4'b0110 : 28.125M (MPLL/32) 

4'b0111 : 40M (WIFIPLL1/22) 

4'b1000 : 50M (DPLL/16) 

4'b1001 : 40M (WIFIPLL2/12) 

4'b1010 : TXBYTECLKSRC/2 (МІРІ DSI DP. 


4 
AUXO CKG.SEL |[3:0] 


ВВ Design Notes--- GPIO selection 3/4 (СЗ SPREADTRUM 


ө GPIO Interrupt Function 

All the GPIO could Бе programmed to Бе either input ог output, when іп input mode, 
they could be programmed to trigger interrupt to CPU 

- Support both edge detect and level detect 

- Only level detect interrupt supported at sleep situation 


e PWM Output Selection 
Some Function needs PWM output wave, like LCD backlight DC-DC converter. Please 
choose the GPIO with PWM function. 


ВВ Design Notes--- GPIO selection 4/4 KB SPREADTRUM 


ө GPIO Control Signal select note 
— Select suitable GPIO for peripheral IC, Please choose GPIOs with matched direction, pull- 
down/pull-up, data inversion, data output, gpio mode at and after reset state for 
peripheral IC application 
— The detailed information about the GPIO status at reset and after reset could be find in 
the Pinlist file 


__||- || 


External high enable ог rising edge ріп External low enable or falling edge pin 
should config to WPD should config to WPU 


BB Design Notes---SDIO 1/3 [З$РВЕАВТВШ\` 


ө Interface Feature 
— SC7731C support З SDIO ports 
— 5003.0 сап be supported (need external LDO and SW modify) 


BB Design Notes---SDIO 2/3 СИЗ $РВЕАОТВИМ` 


@ Power Consideration 


—  VDDSDCORE 3.0V/300mA 
—  VDDSDCORE serve SD card and VDDSDIO serve SC7731C 


mia зро сіко РАЗ кон AA 9 У TF SDO CLKO 
A 
SDO СМО BAS ТЕ 5р0 СМО 
SDO_D [0] ыз ТЕ SDO DO | 
š Ë AHS 
b š SDO_D[1] TF_SDO_D1 | 
=т= АН10 
А E e E " Spo p[2] ТЕ 500.22 | 
8 8 PC. Ë — ак Š g = -500 | 
í a О ООО О О Ант 
36500 = | зро D[3] TF 500 23 | 
SOCKET-TFLASH-CAF11-08153-011401 ы 
pataz H - hà <> те 5% 
свуватаз |-2 * — > TF 500 03 
оо * Ф — > тв зро стр [4] SC773 1C 
4 
тш 
ах P Ld + ТЕ 500 стко [4] 
vss БЕ 
patao H Ф * —C TF spo po [4] 
patat È = % <> творові [4] 
ветест |3 s CO TET [4] 
10 
ані En & 8 8383 8 8 Е 
mut ыы Ж E 
be Pn s # & 85) bt 
знала |13 «| s sz х Е я 


50 сага 


BB Design Notes---SDIO 3/3 КИЗ SPREADTRUM 


€  SDIO Signal Design Note 
— R0100 is for signal quality optimise, place them close to BB 
— Route all SDIO signals together in inner layer 
— Route SD СІК with GND protected well is strongly recommended 


— 5010 2 also multiplexed with other function 


зро cLko 2 ROA AAS [ > TF_SDO_CLKO 
spo смо ES ТЕ SO CMD 
50 зро p[o] 48 TF. 520.20 
50 spo p[1] РАН ТЕ SDO Dl 
spo рга] | 60 Ç > тв 500.22 
spo різі |Н? Ç > ТЕ 500 03 


ВВ Design Notes---UART СЕЗ SPREADTRUM 


€ Interface Feature 


—  5С7731С support 3 UART ports 

—  UARTO and UART2 support HW flow control,data rate up to 8Mbps with HW flow control. 
— U1TXD is a strapping рт for USB download mode enable control 

— UART1 Generally used for software D/L port 

—  UARTO Generally used as SPI interface for WCN control 

— All the UART ports can be easily connected to the UART port of an external IC 


жы A A REEL [>  BBUOTXD [14] 

wetspa | 226 e WCN SDA [19] 

ma PA > T3 Base Band 

WBTSEN |- 228 [> МОМ ЕМ р] Uart_txd 

vorts | 222 BHOLA AA Т BB UORXD [14] > Y M Peripheral 
= UART Uart_rxd device 

vitxp | 4520 ГО» ВВИЛТХО [14] Module RX with 

virxp |-АЕ21 | BBUIRXD [14] рыны, г-у зро ЕТ5М 2. 
— uart_ctsn | 

џгтхр | АН20 [ > BB_U2TXD [14] - peo ыы 

varxp} A220 BB_U2RXD [14] 

tacts АЛ 

varts AHS 


ВВ Design Notes---Flash LED [ZR SPREADTRUM' 


Ө Flash LED Driver 


— Support 4 channels. 
— Sinks up to max 45mA of load current per channel. 
— Brightness can be controlled by software , one step is 0.625mA. 


VBAT 


WHTLED IBO 


D5100 


WHTLED ІВІ 


WHTLED IB2 


а 
Ш 
=l 
= 
= 
= 


FLASH SINK WHTLED IB3 


DIODE-LED-YELLOW-LTW-670ZVS-BT 


[5] FLASH SINK > 


ВВ Design Notes--- LPDDR3 1/6 (СЗ SPREADTRUM 


° Schematic 


— R0507 and R0508 must бе 240оһт with 1% precision, and should be placed as closed to 
LPDDR3 as possible, And R0507 can be NF if LPDDR3 only has single die [1] 


— R0101 must be 240ohm with 1% precision, and should be placed as closed to SC7731C pin СЗЗ 
(EMZQ pin) as possible [2] 


LPDDR3 


SC7731C 
[2] 


ВВ Design Notes--- LPDDR3 2/6 КИЗ SPREADTRUM 


e  5С7731С has EMCKEO only, share this signal if DDR has two die [1] 


e  5С7731С has EMCS N[0] and EMCS_N[1](CS=Chip Select), please refer to memory 
datasheet whether it use one CS signal or two CS signals[2] 


EMCKE[0] +232 [> ЕМСКЕО . [8] [1] 
SC7731C 
EMCS мој 222 Г» EMCSNO [8] 
EMCS N[1] HH [> EMCSNi [8] [2] 
скео | 12 ЕМСКЕО 141 [1] 
CKE1 
LPDDR 
" Гө 1] S EMCSNO [4] 


[2] 


[sz (ELE. EMCSN1 [4] 


ВВ Design Notes--- LPDDR3 3/6 EZB SPREADTRUM 


e VDDMEM: VDDMEM power domain is 1.2V,for system stability, it must 
— Place at least 10uF-*0.1uF capacitors close to BB's input 


VDDMEM 


R21 | /DDARM 20 


SC7731C 


= = — 


N28 
i nd 
AB28 | VDDMEM_6 


VDDMEM_7 


VDDMEM_3 


VDDMEM_4 


VDDIO MEM 


— Place at least 4.7uF«-1uF*340.1uF*3 capacitors close to LPDDR3 ‘s input 


00516 E 3V $ 
00508 | | 1uF 
очур о 
(00509 | | 0.1uF 
eae у 
00510] | 1000pF(NF) 
фозц poen $ 
(0512 | [0.1uF 
фош у 
(00513 | | 1000pF(NF) 
розі рото ç 
(00514 | | МЕ 
ШЕ e 


e e 
Е З of of 2 2 2 22 ај а = 2 s Sel S| 23) Bl e ај ој s| «| #| 5| ые 2] 2] e| 5 
8888888 
8888888 


з з 00000000000 DO oo Ë Ó Š 
зл XE. D За X X е A пари" СВЕ ще E A A Р 


LPDDR3 power 


ВВ Design Notes--- LPDDR3 4/6 ИЗ SPREADTRUM 


e VDD1V8 
- For VDD1V8:Place at least 1uF +0.1uF*2 capacitors close to LPDDR3 


\001\8' 


ЕСРООВЗ power 


BB Design Notes--- LPDDR3 5/6 (Е SPREADTRUM 


e Power: VREFDQ and VREFCA 

— VREFDQ and VREFCA are supplied by VDDMEM through two dividing 
voltage resistor (R0501 and RO504)to 0.6V. At LPDDR3 side, VREFDQ 
and VREFCA can tied together; 

— For SC7731C, VREF(U28) is powered by VDDMEM dividing circuit, so 
0.01uf(CO100) is must and should place to pin as close as possible. 

— 0.01uF сар(С0520 and C0521) is need, and should be placed close to 
LPDDR3 


SC7731C н LPDDR3 s 


BB Design Notes--- LPDDR3 6/6 EZB SPREADTRUM' 


LPDDR3 is sensitive to PCB layout 
Refer to <SC7731C PCB design guide V1.0 > for correct PCB design 


BB Design Notes--- eMMC 1/3 EAR SPREADTRUM 


e Power 
– VDDEMMCCORE is for EMMC controller only 
— VDDEMMCIO both for SC7731C [PIN AE27 VNF] and EMMC IO power 


5С7731С PIN AE27 


тыш — — — —), МОРЕМУСІО | ———9 


МРРЕММСТО 


VDDEMMCCORE 


поры VDDEMMCCORE ——> 


SC7731C EMMC 


ВВ Design Моїе5--- eMMC 2/3 ГЕЗ$РВЕАРТЕШ 


— For VDDEMMCORE, place at least 4.70Е+0.10Е*2 capacitors close to eMMC 
[1] 


— For VDDEMMCIO, place at least 2.2ЧҒ--0.1ЧҒҰ2 capacitors close to eMMC[2], 
and place at least 0.1uF capacitors close to SC7731C [3] 


— For МОРІ, place at least luF+0.1uF capacitors close to eMMC [4] 


EMMC [1] EMMC [2] EMMC [4] 


VDDEMMCCORE 


VDDEMMCIO 


|| 00500 | |luF 
(0507 | |O.1uF 


VDDEMMCIO 


| C0341 | 0.1uF 


VDDSDIO 
A 
EMMC [3] 


ВВ Design Notes--- eMMC 3/3 GeRSPREADTRUM 


e CMD need connect 5.1K pull up resistor to VDDEMMCIO 


VDDEMMCIO 


[4] Еммс_ак | > 


[4] єММС смо < > 


[4] EMMC RST 


BB Design Notes--- USB 1/2 КИЗ SPREADTRUM' 


e  5С7731С USB Power: VDDUSB 


— Bypass capacitor should be placed as close to SC7731C pin B13 as possible in 
PCB |ауоп 


VDDUSB 3.3V 60mA 


e VREXT: 12K Ohm reference resistor for USB PHY reference current source [2], this 
reference resistor is different from other spreadtrum platform, so it should be paid 
attention. 


— The VRFS resistor must be 12Kohm and with 196 
VDDUSB 


B15 | VDD33 USB 
| == ТШЕ 


a SC7731C pin 
|! 


< > ВВ USB ОР [14] 
< > вв USB рм [14] 


[1] 
[2] 


BB Design Notes--- USB 2/2 ҚИЗ SPREADTRUM' 


* Schematic Design 
— USB differential pair should be routed as 90-ohm impedance 
— Reserve ESD protection device for USB differential pair and 
USBID СТВІ pin is recommended[2] 
- The equivalent capacitance loading of ESD device should be less than 
3pF[2] 


TB6202 T6209 


PMU Design Notes СЗ SPREADTRUM 


PMU Design Notes 


PMU Design Notes---Power оп Sequence СР SPREADTRUM' 


> Power оп Sequence 


воот 
Start Power оп Sequence ARM START 
Џ 
РВІМТ/ | л 
PBINT2/ | 
СНОН INT — — | 
| 
m. | 
Вапа бар n 
i 
14--Һҙ- 301.09 ms = | | 
DCDC CORE | 
І I : 
DCDC GEN | 244us > = | 
Ж | | \ | 
VDD18 | Fan > + 
|| 
| 3724445 -> le 
VDD28 j | | 
1=DCDCMEM&VDDDCXO TT] 
2=VDDGENO | 1213145167 
POWER A й | 
m > - | зоте 13ms 
us | І > 
ЕХТ Б5Т В H 4=VDDGEN1 t | | — | 
Е E 5-VDDEMMCCORE | * | 
6=VDDRF0 I | ; 11ms 
7-DCDCRF : | | 
DCDC ARM ^ 


PMU Design Notes---LDO & DCDC 1/9 EAR SPREADTRUM 


қ } о 
Т | | 
Ы MITT уро рорсхо  VDDWIIPA  уореммссове уррслммот 
dr Tout That qe veal Te + | 
кен алеја, 10mV/step 1.8-3]3V, 10шУ/мер 18-3.3V, 10mV/step1.8-$-3V, 10mV/step 1.8-3.}У, 10mV/step VBAT 
КЖ ШЕ SORA уа ЖТА ИТІ 
Ауыр ув 

| 


E 


dropout regulators (LDOs) and 7. zi 


LbORTC 
у шо AUX LDO шо шо LDO LDO Ç у 33V default 
avons | 32К | ade VDD28 DCXO WIFIPA кмїїссовк саммот Vibrator | KPLED ЕТІ x 
VDDCAMA EHI: 
= 5 + 1 ball T k 
28V. 150mA ү“ Calibration channel 
| = 
сш: [Г Y war 
1 ball LED 
азу, потім WHTLED 1ВУВАТ 
rogrammable E m 
RGB 02-45mA. 
[ LDO Parallel mode 
VDDSIMI 5 WLED 
< m SIM2 ROBOUT. 
1333V, 1OmVisep MAIN 4 5 balis 
regulators ДЕ Es Шы 
! em u ой шо ' 
= 1 ball Sm AO VDDAO 
1.8-3.3V, шумер 1 bal 
. . 1.8У, 200mA. 
intern D r І na - "Даю Ve [> | 
SIMO ув VDDVB 
POR 1 ball 
© UVLO Audio 
Р М ! С зана | оуу ests woe wie ae 
BUF ” 
LDO 
CLASSG » VDDCG " 
Digital 1 ball 
€ 7 programmable buck è T 
AUD 
vpbsblo p. CLASSG 
тьш 
< а 33У 10mV/step| 
30V. 100mA 155 
converters | " r Не 
VDDSDCORE SDIO 1 ball 
1 ball 
Я зу 10шу/мер NET 
30V; 300mA xt 
: Digital PA 
у шо 
ТТТ! SDCORE Уват. 
Te 2 balls 
ызу 10mV/step| 
33У,60шА " LDO 1 
і LDO T [| уррів V nil 
sensor fen 
E] USE: 1.2-1.8V, 625mV/step ФР" 
18V. 200mA 
j (оку CAMIO CAMIO 
T 
k ISNESE- CHAR 1.2-1.8V, 625mV/step 5” 
GER 18V. 200mA, 
зто 
ва МЕТІ aves ' 
jattery л У Coulomb. СА 
VBATS 
| БЕТІНІН 8С2723 б 
12-18%. 625mVistep 
15У.150шА. 
шо 1 
-DPIN: T 
DMN 52 МЕСІ емо 
з 2 1 ball 
р> mm 12-8V, 625mVisep > 
LV. 150mA, 
LDO 1 
Hæ 
у Y Y Y Y Y Y GENI Т ам 
DCDC DCDC DCDC DCDC DCDC DCDC DCDC "mcm 
ARM CORE RF CON MEM WPA GEN 18V, 100mA 
|ь 100 ; 1 
LX ARM LX CORE LX RF LX CON LX MEM LX WPA LX GEN RE REO 
3 balls 3balis 1 ball Vall Tall тъш тъш bal -- 
12.18У, 625mVistep 
18V, 200mA 


VBATDRV VBATDRV VBATDRV VBATDRV VBATDRV VBATDRV VBATDRV 


TE TUE ГЕ WEW £ ГЕ r Ë 


VDDARM VDDCORE VDDWRE VDDCON VDDMEM VDDWPA VDDGEN 
1.10.70810.9 & 1U07/0809 = 1.2714/1.5/1.8 = OMASE 12135/35/135E — sag Vramp 187.902 002.1 
100.651 23У — L0RL6S/L2/4.32V — 2.623/28/29V — L4/17/1.8/19 КЕЛГІСІ 05A 2203/45 


ЗА 


М 


03A 03A [IN | TA 


Y Y Y 


PMU Design Notes---LDO & DCDC 2/9 (СЗ SPREADTRUM 
> DCDC & LDO Electrical Characteristics 


Voltage Current Inductance Gout 
(У) (mA) (uH) (uF) Default Applications 


0.6-1.3;step=100mV/32; 
DCDCARM 3000 0.47 22 ON Dual cortex-A7+L1/L2 cache 
default 0.9 


0.6-1.3; stepz100mV/32; 


DCDCCORE 3000 0.68 10 ON GPU digital circuit 
default 0.9 
1.2-1.8; stepz100mV/32; 
DCDCMEM 1000 1.0 10 ON DRAM power 
default 1.2 


1.8-2.5; stepz100mV/32; 


DCDLDO 1000 22 10 ОМ Internal LDO input power 
default 2.4 
1.2-1.8; stepz100mV/32; 
DCDCRF 300 DP 22 ON NA 
default 1.5 
DCDCWPA 0.4-3.4; 2x ramp 700 22 47 OFF NA 


PMU Design Notes---LDO & DCDC 3/9 


(СЗ 5РВЕАОТВИМ 


Voltage Current Cout 


VDDCAMA 
VDDSIMO 
VDDSIMI 
VDDSIM2 
VDDSDIO 
AVDD28 


VDDUSB 


VDDEMMCCO 
RE 


VDDSDCORE 
VDD28 
VBATBK 
VDDWIFIPA 
VDD18_DCXO 
VDDCAMMOT 
VDDVIB 


VDDKPLED 


1.8-3.3;10mV/step 
1.8-3.3;10mV/step 
1.8-3.3;10mV/step 
1.8-3.3;10mV/step 
1.8-3.3;10mV/step 
1.8-3.3; 10mV/step; default 2.8 


1.8-3.3;10mV/step 
1.8-3.3; ;10mV/step; default 3.0 


1.8-3.3;10mV/step 
1.8-3.3;10mV/step; default 2.8 
1.2/2.8/3.0/3.2 
1.8-3.3;10mV/step 
1.8-3.3;10mV/step; default 1.8 
1.8-3.3;10mV/step 
1.8-3.3;10mV/step 
1.8-3.3;10mV/step 


0.1 
4.7 


OFF 


camera analog power 

SIMO power 

SIM1 power 

SIM2 power 

SD IO power for UHS-1 
280m APC/AFC DAC power 


USB PHY power 
EMMC core power 


SD3.0 card power 

IO power or other devices power 
Backup power 

WIFI PA power 

oscillator power in 32K-Less solution 
camera motor power 

Vibrator power 


Keypad LED LDO 


PMU Design Могез--- ОО & DCDC 4/9 КИЗ5РЕЕАОТВИМ 


AVDDAO 2.8/2.9/3.0/3.1/3.2/3.3/3.4/3.6 audio PGA power 
AVDDVB 2.8/2.9/3.0/3.1/3.2/3.3/3.4/3.6 30 1 OFF VBC power 
AVDDPA 2.8/2.9/3.0/3.1/3.2/3.3/3.4/3.6 600 4.7 OFF internal audio PA power 
MICBIAS 2.2/2.6/2.8/3.0 2 1 OFF Micphone bias power 
AUXMICBIAS 2.2/2.6/2.8/3.0 2 1 OFF Micphone bias power 
HEADMICBIAS  2.2/2.6/2.8/3.0 2) 1 ОҒЕ Micphone bias power 
VDDCAMIO 1.2-1.8;6.25mV/step; 200 1 OFF Camera IO power 
VDDAMP 1.8-3.3;10mV/step; 200 1 OFF class G power 

Digital IO power or other devices 
VDD18 1.2-1.8;6.25mV/step;default 1.8 200 1 ON 

power 
VDDCAMD 1.2-1.8;6.25mV/step; 150 1 OFF Camera core power 

40nm transceiver power or 28nm 
VDDGENO 1.2-1.8; 6.25mV/step;default 1.8 300 1 ON 

MIPI/LVDS/PLL power 
VDDGEN1 1.2-1.8; 6.25mV/step;default 1.8 150 1 ON EMMCIO power 

40nm transceiver! 1.8V/1.5 
VDDRFO 1.2-1.8; 6.25mV/step;default 1.8 200 1 ON 


power/digital microphone power 


РМИ Design Notes---LDO % DCDC 5/9 GAR SPREADTRUM. 


VDDCORE 


Sleep mode 0.81V 


Normal mode 0.9V 


DVFS VDDARM 


Е 
DCDC СОВЕ 


МОРАВМ [8] МЕВ СОКЕ 


768MHz 0.9V 
| C0318 = 
| < 900MHz 0.9V 
O 
TM0304 3 P 1.35GHz 1V 
а 
[8] vFB ARM 1.5GHz 14V 


€ DCDC CORE output current maximum is 2A; DCDC ARM output current 
maximum is 3A 


€ The signal of VFB CORE and VFB ARM should be good protected 


РМИ Design Notes---LDO % DCDC 6/9 (WSPREADTRUN 


@ DCDC MEM is power supply for DDR Memory 


VDDMEM 


|| C0327 10302 = 1.0uH 


DCDC MEM 


РМИ Design Notes---LDO & DCDC 7/9 (#WSPREADTRUMN: 


@ DCDC WPA is designed power supply for RF PA, the default value is 3.4V; 
@ SupportAPT function: Vout=2*APC_WPA; 


№ МОР МІРА | 
— _ 2.2uH 
4.7uF L0304 

1 | созі | | — Tii ||, WPA < 
O 

тмозо (212) R10 | УЕВ_ МУРА а 

O 

[7] APCOUT1 | T12 | АРС МІРА а 


€ Vbat-Vout <200mV, Entry Bypass 
mode; (Schmitt) 
€ Vbat-Vout >300mV ,Exit bypass mode; 
CSchmitt) 


€ DCDC CON is supplied for SC2341B Power Bypass mode 


VDDCON 


4 С0321 | 


DCDC СОМ 


РМО Design Notes---LDO & DCDC 8/9 GAR SPREADTRUM 


© DCDC СЕМ” Output їо pin R11 is not only the feedback of DCDC, 
It is also the input ої the 7 LDO „ће trace width of VDDLDO is at least 0.8mm 


VDDLDO 


m 
| Que | |10F l === 220 И 3 
| • YY їх GEN R12 
|| 0 VDD_GEN0 “Ñ В VDDGENO_ivs 
А = TLO317 
P um. Ті4 enm 
THO309 (77) КШ DCDC GEN Ü VDD_GEN1 • > VDDEMMCIO 
2 в — 
TLO318 
R13 m 
VDD RFO € > уггвғо 
TLO306 
H6 БЕ 
> VDD 1V8 e > vppivs 
ш > \ 
о о | TLO320 
Q 214 БЕ 
CY vpp САМО e >> VDDCAMCORE 
O = 
б т.0321 
vbD cAMIO | КІЗ е > | УООСАМІО 
„| TLO322 
уррдмр |-М14 —@ + т 
` 
кыы ыша ———{) TL0304 


РМИ Design Notes---LDO & DCDC 9/9 (NSPREADTRUM: 


€ 261005 сап be calibrated except 5 LDOs (VDDAO, AVDDVB, AVDDPA, AVDDAMP, 
УВАТВК); 


€ Support efuse control LDO/DCDC Calibration which SW cannot change the register 
default value; 


Channel ID Application 


21 VDDIV8/VDDCAMD/VDDCAMIO/VDDRFO/VDDGENI/VDDGENO input 
channel, the signal is on chip. 
VDD2V5/VDDCAMA/VDDSIM2/VDDSIMI/VDDSIMO, the signal is on 
chip 
VDDWIFIPA/VDDCAMMOT/VDDEMMCCORE/VDDDCXO/VDDSDCO 
RE/VDD2V8 input channel, the signal is оп chip 


22 


23 


20 LDO VDDSDIO/VDDSDUSB/VDDSD input channel, the signal is on chip 


PMU Design Notes--- Fuel Gauge СИЗ SPREADTRUM 


SC7731C integrates fuel gauge for precise current sensing and 
battery voltage measuring, which contains two high-precision 
>-4 ADCs. 


e One for current sensing , whose voltage precision is 7uV/LSB, when sample 
resistor is 20 mohm, the current precision is 7uV/20mohm-350uA. 
e the other is for battery voltage measuring whose precision is 1.5тМ/ 58. 


Trace routing of SENSE P and SENSE N 
should follow differential rule 


0805, + 1% 


PMU Design Notes---Charger 1/3 EAR SPREADTRUM 


e  5С7731С provides an integrated Li-ion battery charger control module. With 
external PNP transistor, NMOS and current sensing resistor, it can control the 
charging of Li-ion battery. 


Battery voltage measuring 


VBAT SENSE| ы. VBATSEN 
Current feedback LH 
В11 (7) 
ISENSE | ISENSE Y 
B10 
VbRV < VDRV < 
O 
VCHG D 214 УСНО 
VCHG sense 


Charge control 


PMU Design Notes--- Charger 2/3 СИЗ SPREADTRUM' 


Put large copper for PNP power 
dissipation 


Main path TM шш R6101 0. 068 


-— ут = 
ММ 2 +/-1% should afford 1A current 


со | TRIODE-PNP-WPT2E33-3/TR 


VCHG 


о 061020 Pt»1W ПКЕР- 100-300 @0.5A Іс>1А 


(>) | | Current sensing, 
= Route diffirencial 


che | Рог EOS, don't change value | 


мене D < | МАСИ 


96101 


© 
— 
o 


м FET-N-PNM523T201E0 
Control path 
урну | > 


Improving EOS performance 


PMU Design Notes--- Charger 3/3 KA SPREADTRUM 


Charging current vs VBAT 


Full current 
450-2300mA 


Charging 
current 


450mA 
CHRG CV STATUS-I 
(a; 0.4* Full current 


~ а 
3.05V-4.18V 


Termination current 
set by software 
а 


= - - < > 
| | : 4.18V-42V у 
УВАТ= 1.1 Тһе end voltage = 


could ђе set to 


4.35V 
VBAT <1.1V 1.1V^2.05V 2.05У%3.05У  3.05V^4.18V | 4.18V^4.2V 4.15V 
Adatper 3mA 70mA 450mA 450%2300тА 
Icharge 


USB 3mA 70mA 450mA 4507 500mA 


PMU Design Notes--- Battery Connection 1/3 СИЗ ЅРВЕАрТАШМ' 


Рог Battery Ргеѕепсе Detection апа Battery Temperature 
Monitor, 


Battery with NTC themistor is recommended, default 10Kohm. 


BATDET_VREF 


BAT TEMP АОС BAT DET 


BAT DET pin connects ADCIO internally, which use small range mode. 


The voltage of "BAT TEMP ADC'" should be lower than 1.1V 


PMU Design Notes--- Battery Connection 2/3 EB SPREADTRUM 


Сазе1: МТС in battery, reference circuit as below 


Temperature accuracy will be affected due to voltage of 20mohm resistor 
This effection can't be cleared up totally by software compensation, because 
FGU current and ADCIO measuring is not synchronized 


TB6100 


BATDET VREF 
VDD1V8 


[5] sar TEMP. арс <__}-—B8108A A A 810 


26100 


22 а | се104 
| 
Es F 
D6100 y 
DIODE-ZENER-PZ3D4V2H 


А | | с6102 | | 470рҒ 
| | 


PMU Design Notes--- Battery Connection 3/3 [AR SPREADTRUM 


Case2: NTC placed on board, reference circuit as below 


! 
Й "i temperature 


с 
+ щ 
Ф 8 
= ~ 
+ ~“ 
м 
e 
ini TB6100 
o 
= 
= BATDET VREF 
сп в в урр1\у8 
Š — sense circult З 
со = 
¿samay 1 VBAT 
= e А 
"нн шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш 1 71 шыш шол шыш шол шыш шыш шыш шын шын шә» ka luo 
— 
š ° e ва - 
3 Ж = 
[74 2 и [7] 
BATID <] R6105 510 1 
AIAG : - 
š 5 5 
5 8 = š 
26100 
5 = се 
5 © 5 Е 
N N = = 
Я "| 8 ЗЕ $ [> ЗЕМЗЕ_Р [5] 
[5] 8 о 
5 T 
a o 
E = (p з 
5 
= N 
š 
2 z 
5 b R6103 0 
i 
Connect to ВАТ DET pin | 7-1 о 


PMU Design Notes---Parallel Backlight Driver EAR SPREADTRUM 


» Parallel Backlight Driver 


e Support 4 channels. Max support 8 LEDs 

e Sinks up to max 45mA of load current per channel 

e Brightness can be controlled by software,one step is 0.625тА 

€ Could be used for Camera LED Flash function, max current 180mA 


WHTLED 


WHTLED| 


| TE que 

E М 1 Е Е р! А B 

E E EB B ERE 

m Е i 

B B 8 8 Gye H^ B dd 

"EEE 299999 1. 

а dB B d = oat YK K A A A À ы "A AAA ЗУ £ 
B cB 48 =8 ча 58 = | аб 98 зд 92 =8 ag a А 

оо o | эө © ө o ° Ш • 


PMU Design Notes--- ВТС 1/2 (СЗ $РВЕАОТВИМ` 


> Feature Description 
e Only support crystal with CL of 7 PF. 
@ Reset function. When VBATBK falls under 1.25V, a reset signal is send to reset digital 
RTC counter. However, This function could be power down by setting 


а Со, Cd Could be ajust 
» Application Circuit from 6.8pf to 9 pf for 


[2] 
2] oscazko [ > best frequency 
accurancy 


[2] оѕсз2кІ < | 


| OSC32KI 
>> уватвк 


> OSC32KO 


e ВРЕ 


| : 


= 
= 
Чч 
о ез 
о о 


Connect ВТС MODE to GND for 
external crystal selection 


Аб 
B6 
D6 


OSC32KI 
OSC32KO 


ш 
ш 
e 
[5] 
> 
о 
a 


PMU Design Notes--- ВТС 1/2 СИЗ SPREADTRUM 


» Selection Cg and Cd 


е Please select the correct value of Cg and Cd to gurantee the accuracy of the 


frequency. 
ө Тһе referency platform use 6.8pF, however different crytal manufacturer and different 


board design may тевелат ева (аме spirit oer 


SEIKO Q-SC32S0322070AAAF 
MICRO CM7V-T1A(7pF) 
SIWARD ХТ1721-5349-005 
КҮОСЕВА 5Т32155832768СОНРМ/ВВ 
|МТЕВОШР 9CAA32768072TF70QT 
EPSON Q13FC1350000200 
NDK EXS00A-MU00033 


TXC 9Н03200034 


PMU Design Notes--- KPLED ҚИЗ SPREADTRUM' 


» Both Current mode and LDO mode supported by SC2723 


ө For current mode, KPLED current sink, 16 steps adjustable, 5mA/step, 
80mA Max 


current mode is recommended 


e For LDO mode, the default output voltage is 3.3V could be ajusted 
from 1.2v to 3.75V, 10mV/step, апа tha ЕР yet on ability is 


[> KPLED_CTRL [4] 
E should afford 50mA current 
“ 
Ж 


d 
i i KPLED Current Mode 


KPLED LDO Mode, Ajust R1 for different led current 
requirement 


PMU Design Notes--- Vibrator СИЗ SPREADTRUM 


» Only Voltage mode supported by SC2723 


e Voltage mode for VIBR , 1.2 - 3.75V, 10mV/step , 3.3V output default 
о: | 


Reserved (0402) for RF 
desense consideration 


е Output current, 200mA 
e@ At least 0.2mm trace width 


» VIB. CTRL 


Audio Design Notes EAR SPREADTRUM 


Audio Design Notes 


Audio--- Audio Block Diagram КРУ SPREADTRUM 


РМС BB 


AVDDVB 
AGNDVB 

VCOM бе — Reference & Others Control adi 
MICBIAS 0 interface seiral bus ADI 


HEADMIC IN 


мак 


P 
G = ADC 
A 


AUD_ADD0 
AUD_ADSYNC 


Decimation 
Filter 


АВ 


Y 


AUXMICP adc_sdata 


AUXMICN 


<-> | лам 


УВАТРА 
AVDDPAI 
VSSPA 


OUTPPA Lineout 
Driver & 


OUTNPAD PA Data 


interface 
(serialize) 


VBC 


Receiver Data 
Driver interface AUD_DASYNC 
EARN DAC (deseriali 
ze) 


AUD_DAD0 


dac_bclk 


< DSP 


AUD DADI 


dac sdata 


HEAD P R 
| ре HP Driver 
VSSAO 
VDDAO 


HEAD AMPG INL 
] = 


HEAD AMPG INR 


VSSCORE 


VDDCORE 


HEAD DRO L 
HEAD DRO R 


NRST — 
VDD18 
VSS18 


---- О Analog External Pins 
— Others: Digital internal Pins 


Audio---Main Міс СИЗ SPREADTRUM 


" Design Notice: 
- 1Коһт is reserved for improving ESD protection[1] 
- 47pF caps can be changed to TVS/MLV for ESD issue[2] 


MICBIAS 


G10 
C15 
D15 


кез 5С2723 


"ET 1 I 


] z 
- ' кү Í | Mit 00 
= 
а = 
~“ ' в 
= ' = 
= ' 
2 
1 е ' гє, 
bl = J 
' 5 
П 
' 


AUDIO-MIC-ACMG4013-05S-443-006 


9 
к C3109 | БЕ 
510 À 83107 1.5K 


Audio---Aux Міс 


° Design Notice: 
- 1Коһт is reserved for improving ESD protection[1] 
- 47pF caps can be changed to TVS/MLV for ESD issue [2] 


AUXMICBIAS 


КИЗ $РВЕАОТВИМ` 


МІСВІА5 


МІСР 


[10] MICP 


^ » 


MICN 


[10] MICN 


24723 


AUXMICBIA 


| co206| |1 


AUXMICP 


'| 


A14 | AUXMICN 


‚1 Close to МІС | 


Audio---MEMS Міс É"JSPREADTRUM. 


* Schematic Design 


VON Close to ВВ |  . || Close to МІС: 


MICBLAS 


Main Mic 


upra: "endi iih 
si мк СС AA. | 


d 


2|9мо 
з |өмо 


MIC3102 
MIC-OMNC-DIRECT-NSMD41 6ATX NPR4521 


mp | 


МІСВІА5 


А 


mm. 
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' 
' 
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' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 


Close to BB | | Close to МІС; 


НЕГ 


AUXMICBIAS 


10] мїсР [ ` 
[10] MICN > 


«АЗА | 


MICBIAS : i3 E 


< I) AUXMic st 


Г co203| | лице 


5 
I 
i Е 
Н 5| 
ы в 
я > 
e . 
AD_MICBIAS S G8 | AUXMICBIAS sensy jas кə 
[10]auxmice Г > A13 | AUXMICP iL 
7 [no ь 3 [I — ин 
дйхмїсм [ > кк? 


ee s.s... s... s... а аага зк —— 


КИЗ $РВЕАОТВИМ` 


Audio---Headphone 1/3 


° Design Notice: 
1Kohm is reserved for improving ESD protection[1] 


47pF caps can be changed to TVS/MLV for ESD issue [2] 


HEAD_MICBIAS 
а 


= HEADMICBIAS 


u E14 
= 10 
= dcin ml. 5С2723 
a [10] HEADMICN HEADMICN 
о 
Š [10] HEADMIC_IN AA mS жне НЕАОМІС ІМ 


(1) 
Close го ВВ 


| 
о 
о 
т 
(D 
ct 
© 
= 
С) 


Audio---Headphone 2/3 GR SPREADTRUM 


HEAD P L 


° Integrated Class-G. неар я 


> Class С audio input, С0205 апа С0213 should at least 1uF 


for good low frequence performance[1] 


EQ attenuation at 20HZ PÁ OUTP 


1uF 1.5dB 


2.2uF 0.5dB 


- Charge pump cap C0208 selection.[2] 


1uF 10V x 


0402 5С2723 
0402 2.2uF 26.3V V 
0603 1uF 26.3V v 
0603 2.2uF 26.3V v 


HEAD AMPG INL 


- | Caps C0207. С0210. C0208 must be placed as close to 


HEAD AMPG INR 


CLASS G AMP 


SC2723 pins as possible in PCB Layout[3] 


HEAD DRO | 


- АМРС VCOM must be protected entirely іп РСВ Layout[4] 


HEAD ОВО R 


5 3 М [10] недо р я 
- Pin H13, K8 must be connected to main GND plane using 
AMPG_VCOM 


vias directly in PCB Layout [5] 


10] 


Audio---Headphone 3/3 EAR SPREADTRUM. 


° Design notice: 
> 18оһт and 0.22UF аге used to eliminate high frequence noise.[1] 
> Bead use DCR less than 0.35ohm.[2] 
» Headphone jack GND should be connected to audio Class-G GND(SC2723 pin L8 and H12).[3] 


Close to Jack [3] 


Ear Jack need support: 


| MLY3107 


'| 
м 
| 


: I 
| I 
' Y 1 
І tt I 
І $ І 
і ій і 
І D І 
' | | Д Я ' 
! ES қаннен ||] Earphone | Pin 4 & Pin 5 | 
4 
І н І 
' < А ! ! | Plug in Connect ' 
' z E н Í ' 
' - о ë ' 
' е Я !! | Pull out Disconnect ' 
' т [2] et ' 
' E 
| я т ы 
i 5 5 i | 
pa Mf 
І ^ жо p І 
[2] HP.DET 4 яны AWA — “9 A | СОҚ-ЕАР-1АСК-РН10-4805Ғ354 NPR5355 1 
4 ға 13100 : 
ГЕ! 
салаша нер ч» „Дд ға 6 ! 
119) єм Амт <] 1 тет GND ' 
і І 
1 
! тт 5 ОЕТ ' 
| I1 4 i 
[2] | недо РГ > L | 
[2] нера tT за ' 
T р 
12.10)нғарміс IN 2 міс i 
: : i смо ' 
Fg ! 
1 ' 
bog ! 
Fog ! 
te ' 
f ' 
с ! 
tt ' 
mn р 
Li : 
yi ! 
N | 
n : 
T | 
T i 
І 


Аидіо---5реаКег 1/2 EAR SPREADTRUM 


° Integrated PA Solution 


Class-D mode:@4.2V,800mW оп 8Ohm load 


>  Class-AB mode:@4.2V,500mW оп ЗОһт load 
» Bead & Cap need used together or delete together if no EMI issue[1] 
» 


47pF Caps can be changed to TVS/MLV for ESD issue [2] 


10 PA OUTP 
[10] PA OUTP SC2723 
[10] рд ourN <4] РА ОУТМ 


Close to ВВ 


RES-0-0805 


em 


SPK3100 


= оү 


AUDIO-SPK-DMSP1420I7-10-G 


12,3] pA олм C 


+ 


saes ря 
eum ре 


c3136| |47 ДЕ 


І 
сзіз?) |474ғ 


Default ОВ МЕ 


[2] 


Орїїоп Веад 1000рЕ 


! Bead & Cap need used together 
| Or del together if no EMI issue 
| Del Cap when change Bead to Ооһт Rs 


Аидіо---5реаКег 2/2 KNSPREADTRUM: 


° External AMP solution 
> fc»-40KHz[1] 


SC2723 


AUDIO 


Close to BB | | Close to SPK 


P-AWELID 


CLASS-D Amplifier 


Audio---Receiver 


° Schematic Design 
- 47pF Caps can be changed to TVS/MLV for ESD issue[1] 


[10] EARP < | 
[10] EARN 4 | 


KA BSPREADTRUM' 


Audio---Receiver & Speaker 2 in 1 1/2 GAR SPREADTRUM 


° Plan 1---Schematic Design 
- Bead & Cap need used together or delete together if no EMI issue[1] 
- 47pF Caps can be changed to TVS/MLV for ESD issue[2] 
- To guarantee RCV loudness, R3125 & R3126 need to be as small as possible, 4.7ohm is a 


: ОЇ EAR < |— EARP 
suggestion[3] екен Вам | ЧА. 
б 5С2723 
Ü PA_OUTP PA_OUTP 
[10] pA OUTN E12 pA OUTN 
[2,3] Earp ГО» à = 42 
RES-4.7-1%-0402 
12:3] каан [.— R3126, A A &7 
[1] 
SPKG101 
+ CO 
СЕ діт ШЕ 
' Bead & Cap need used together * = [2] 


| Or del together if no EMI issue 


| Del Cap when change Bead to 0ohm Rs | | Close to SPK 


Audio---Receiver & Speaker 2 in 1 2/2 GAR SPREADTRUM 


° Plan 2---Schematic Design 
- R3125 & R3126 NC [1] 


EARP/N input to ClassD/AB and output from PA OUTP/N in codec internal, the EAR gain is set different from SPK [2] 


Bead & Cap need used together or delete together if no EMI issue[3] 


- 47pF Caps сап be changed to TVS/MLV for ESD issue [4] 


[10] ғар C j í — — — — — —— C4 др 
[10] ^ EARN < ]————————————————————PBM.taN 5С2723 


EARP/N 


[10] PA OUTP РА OUTP Class D/AB 


SPKP/N 


[10] pA OUTN € PA OUTN 


[2] 


Bead & Cap need used together | 
Or del together if no EMI issue 


Del Cap when change Bead to Oohm Rs ! | Close to SPK 


Audio---Ear Jack 1/5 СИЗ SPREADTRUM' 


Ear Jack types 


Ear Jack need support: Ear Jack need support: 


Ear Jack didn't have Switch Earphone | Pin 4 & Pin 5 Earphone | Pin 3 & Pin 6 


Plug in Connect Plug in Disconnect 


Pull out Disconnect Pull out Connect 


23100 23101 
СОМ-ЕАВ-КІЗ67АМ5-1ВВІОЗА | CON-EAR-K1-366CN-L3 


| 5 
5A | 


23101 
CON-EAR-PJK-631MA 


Туре1:Мо Swicth Type2:Swicth (NO) Type3:Swicth (NC) 


Note: 
NO: Normal Open 
NC: Normal Close 


Audio---Ear Jack 2/5 EZB SPREADTRUM 


> Туре 1,2,3 headset detect use HP DET 

> Туре 1 and type З HP DET connect to headset left channel 
The current rises about 1000А compared to type 1 

> Туре 2 is recommended 


Audio---Ear аск 3/5 САЗ SPREADTRUM 


Solution for Type 2 Ear jack(suggest) 


.. J |o sa a woa a e a реше ЖД... рр , 2 
TT Ю EN" Б Tunt g omer зоа ж zv ІН ЕЕ ана ктер 


nr — uu . H - = РЕЂЕ a "vos mali DORs Соба кесе ee рр Й 
š n 
т 


ЊЕ ine — ds m1bDHMHz Бобија EN 
pati ЕКСЕ теі. bhm@1bDMHz 3 Карне 08: ааа 
ЕЛ Реза Гаи но по о оре 
МЕЗ РЕ Pap. upa ое d i E EEA адм < 
ое R тЫ Нн рее 
ы P ка пиле ИН (| 
X en Pp дш ыды Кш ас ы ко р ажал p цр aaa чини чата кунак тыны 
НВ а журу жетшзш ас жаннат ын ке БА ка аа вар o) v ME RR UR 
Sessea би qe, UO АЛЫ ME RR S qas ase эз КЕТТИ 
ЕЛЕЙ Т те а СЕ p пр р каза а ванн 
И МЕИ К 
о ра ¿C S es Uu kee, з ПИ ІІ та At ee, пеш 
5 — Li 
КС ЕЗ бера pu РАН ОН АРТ sata barca kapu, ppp pp p yp Е ОРЕ 
s| += T 
Ба (ЕДІ EN бу ар E ace ну о ava bom oh Pon Ate, о е 
ЕДЕН tics ИОНУ FEN ВЕНА E OCCORRE d At atic Sic Getty а i Bran ei Des 
a ee ee ee eee оные E Iiis чыкъ Жалы ааваа Sie aedes не 
LILL m. m. ооо овоо III 


КИЗ $РВЕАОТВИМ` 


Audio---Ear Jack 4/5 


Solution for Type 3 Ear jack 


о 
ЈЕ 
а 
од 
m 
E 
а 


Disconnect 
Connect 


Earphone 
Plug in 
Pull out 


Ear Jack: 


‘| STIESAL > | 
мобот ав 


&00onm g 100M&z 500тА 


FB3106 S обнт  100Мн: S00mA 


Close to Ear Jack 
Юдотт, 1оомнг 500mA 


1 EDI 


VDD2V8 


' 
| ТІЛІП fare 


– 4 = g 

w 

o í p 

8 š 33 
E = x 


SW:Need do below setting anyway 


1.Open Class G EN signal 
2.Open AVDDAMP 
3.Open AVDDVB 


КИЗ $РВЕАОТВИМ` 


Audio---Ear Jack 5/5 


Solution for Туре 1 Ear jack 
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LÀ 
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» 
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HI E 
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ТТИ 
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is 
is 


#5104 
йз110 


SW:Need до below setting anyway 
1.Open Class С EN:signal 


2.Open AVDDAMP 
3.Ореп AVDDVB 


(С $РВЕАОТВИМ` 


Thank you! 


